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ABSTRACT 

PROBLEM TO BE SOLVED: To provide the method and processor for image 



processing which generates no false outline and excellently forms multi 
parallel line at the time of multi-valued representation by the formation 
of the multi parallel line by pulse-width modulation on a gradational image 
signal in multiple-pixel units . 

SOLUTION: This method consists of a threshold value matrix storage means 3 
which stores threshold levels and outputs a threshold level varying in 
synchronism with a multi parallel line position, a multi-valuing means 2 
which compares an input image signal with the threshold level from the 
above-mentioned threshold value matrix storage means 3, a correction error 
arithmetic means 5 which calculates the error between the input image 
signal and multi-valued data and corrects the input image signal, and a 
pulse-width modulating means 4 which forms multi parallel line by imposing 
pulse-width modulation on the multi-valued data in multiple-pixel units. 
Consequently, excellent print quality which is free of a false outline can 
be obtained. 



(i9)B*B#ff^ (jp) (12) ^ 4^ frF £t (A) inmwmsmw^ 

#18^10-304189 

(43)&BB ^10^(1998)11^13B 



H04N 
B 4 1 J 
GO 6T 
// B 4 1 J 



1/40 
2/485 
5/00 
2/52 



F I 

H0 4N 1/40 

B 4 1 J 3/12 

G 0 6 F 15/68 

B 4 1 J 3/00 



1 0 3B 
G 

3 2 OA 
A 



(21)fflH## 


#H¥9- 112191 


(71)aSA 


000005821 










(22) WIS B 


¥l£ 9 *p(1997) 4 £30 B 




















#5fe;i|*;i|«f*##K*=BB 3TB10* 1 
















^? 








#jfc;iim/il«fTff^J»K:sfc=.ffl 3 TB10# 1 
























#£/iim;ii«mr**K3fc=ffl 3tsio# 1 














(74)ftSA 





(54) [smo&m m»mnmmtj&Rxm»m^$mmm 



(57) [£*)] 




(2) t#B3¥ 1 0-3 04 1 8' 9 



mm^mz^x. xt>mmm^ : &7jm&mzmmvx 
mbt zmmcDfflm u^tttmbx^imty'-^^iii 
tiTz t fbizxtiwmm^tgrmu:^—* towimx- 

mmtL<Dn)i7,<m%.M\z «t o 75mzmi&Tz> z. t. &&m. 

[»*js2] xt>mmm^7jmt.m.\zwinvxmm. 

z. iz izt zm >&m. i nzmvwmm^mmjsm. 

it'n x n(D^^^mmt^m.^t>iirz.z.h^m.£ 

[W*]«4] BSffivMJ^Xtt, nxn©i£il® 
J^t n X n»^^ifM^<tCDjfl^--g-fci±<h, nXn©?* 

mtn x n©5Vlfffi^<h©ifa^:fr1±£, nx n <E>-7"* 
^ -tfmmii n X n <DH^r4M?a^iCC)ja^-g-t)-&<h £ 2 

^^^mMnmw^-y<D^M^7L^>z\t.^n.iz 

7,mm&\z&v)TimL^m^x&m\Lnm.-$z>m\z. m 
^(Dmmu^)i^mWiL. 75m&mizmmvx^mt^ 
fflm^^&mti-T&fflmThvzxtzi&^mi:, xti 

jvtktskLgrmtT-f&iiiti-rz&Mit^mii. tarn 
xijmmmmimm^mity"-^ tcopi^fu, a 

im^ms] fflm-?hv?7.mm^&\z&^x, am 
fewizmmi-xmwt&mm-? b >j zxfr<E><Dmmi"<.)i< 

[^CDpSffl&lfcBJ] 

[0 0 0 1 ] 

wmn^mmmmf}^ML\z< ui/--t)-vu >*^t-*v" 



[0 0 0 2] 

^, h«v hifcn<Dmizm$m$$<D%$iii^oj:gtemM& 
h-Dt^ z\n\zn\>xT^m.v^)v^mmm : T'< ji fx^.W] 
z&zciziz&io n&mmzi&mn l <t 5 <t ^ o 

ftJfe^D^ffiLfc., Witt, 1 6 3 7 

$6T«, 3<i^M*£t5:ffi05 2O(D@gr a ilflS{C4 x 4«x 
^ -tf V h 'J ^ X & bHl$AMfti:»13!«i¥j£ 
£ffll^TV>£. Sifc4#BI¥3-3 4 7 7 0#ii«Ttt. 
4MKSl£tS:^^*5ViT2 x 2covhU^X(;j;^^M 
7WllI#0*tt$ttfci£^£LT^&,, !f#P§^3 — 3 4 7 7 

[0 0 0 3] 

tt. ffliJH«±-r»4±3^E*|6]K2 MBUHTiiJjfeaS 

jjWzmm.-tz>7jm&Mf$.L. u©^©*$# 2 5 6 

b&mtwm&MQmT&mmzMi&2nz>, ^lt3 

[o 0 0 4] -tc:T?-?-r-ifHt6£javvr, z\<DVtmxg> 
mmmw:mmiZiSm-r^m^m-rz.tAtmm%A.<b 

*? tc a a ^ a* * & bjb o fc„ 5 s -r -tf h u * x k «t 

Jft t it* t Of*^4 L X*«i»©*ft*«««: b l » 
[0 0 0 5] »WW(0H«g #fe1g»Bgy 



J 




1 0-3 0 4 1 8 9 



[0 0 0 6] 

•5 <h i ^,\zxt>mm.m^ t^mit^-? tro^it^ro 

[0 0 0 7] £*iK«i:0, *«K*ffi*M3£AUl'X« 
[0 0 0 8] 

», *BW©H««#**«clil**fi:«p-' , «Ji«'X««HK 

«t o 7j m. v x&MtH&f mmmm&m^m \z 
&^-c. xt>mmm^&7jm&mizmmvTmmT z>m 

[0009] »*^2 caaiiosBWi, xtsmmm^ 
7f!m®.w\zmmi'Tm%.e>fflm-? b u ^x^m^sn 

[0010] fftftg 3 ttS 6 KffittOJS Wi, TsifiiV H 
U ^^€rn X n<7)H^iaHitM^<i:n X n ©^-f 1*1H*££ 
©ria^-^^-&t, n x n Or ^ fS^t n x n ©If K 

mmmt. ©*,&#-£■*?-&£ £ 2 x.Ttmz&w.-t&z. nzx. 

[0 0 1 1] §f:*3I7 75S8tCie*©3gBJ!te, £.pggH© 
J«LT*«[fl:SS-r*IRK, *»©H«U'<;i'*E1» 

miiL<D a°;ux *san tz «t 0 7J^ * jgerr -5 a tii^m 
s^tfeiiTfe. flMt*B**£u-r. s&kx^jb* 



# ajfg <fc & £ <h V f£ffl £ -5 o 
[0 0 12] £TF. *^B^©*^©^SgtZO^T, 0£ 

<*ie©»ts> 0 1 \ttm*n<D^m<Dwmzidvz>mm. 

[0 0 13] &i3. *3lig©^tC*5t,iTA*Iii^£L 
TS5EUTH5fc©tt. SiS*8b i t©gS££}#^, 

[0 0 14] HlKiSt^T, A^H«fZ*lt-&aSpm 
©ffigCSrd. j) £-T^>£#. lteA^BflU i. j©A2js® 
=p. 2ttA**uEU"*JH * i, j *««©H«n?JtttL 

3teA**tIEU"^H ' i. jtJtfe-TSfc*©^ 

^©2J;Dai*$tlfc^«^fs^Pni, j 
IS®S^7iHj-^C£iCiD/N°;i/Xi|Bm^P' ni, \\Z^ 

i' \,)t,^mt\y^)VPn\,iii<Dm^-c^^mtn 

MEi, j&iggLA2iiiHgji i. i^SlL. #:©A73*tiE 
1 ' i, j *m^-rs*iE^M^#©> 6 \±/VV 

^.mm^p' ni, j^m^-r«.tti^^. 7«iwi^«^ 

[0 0 15] ^£*3. «JE^MiS»#© 5 A^J«IEU 
' i. it#iftl/^Pni, j<h©M^*^>^M 

&tnnismfrtemmmm&Hztmmm^&i ii%©h 
^^a. b. c, D\z$z&2n:z>mm&ftmm^®i 
o&^ztxtimmi i. j*«s6B2«#ai i^?>©«ie 

M^l/^Uei. jTSilEU A^jttlEL'^H ' i, j^rttJ 
^tSA^jE^gl 3 i:^e>1^(«-r-5fe©-C, A^J« 
JEU-^JH' i. jt^ffifb^^l'Pni. j£©M^1rfe?> 
#fiftME i. j £ftgi3*©J13atrK#-r-5#Mg?« 

[0 0 16] Sfc, l^^m-^tt, BlfBTh'J^XfaiS^ 

ffl^B»m{4T*M#^l«iWk-rSfe*©^-CfeS. 
[0 0 17] HT. ±fS^©lft#(COt,^T. 3fflitai 

jj&mizh-DTmmizm^z. x*if i*bx*sn 

fcA*BH* I i. jtt. «IE^MS5#^5 7&^©^MIi 
lEU^Uei, jTffiIE$nA^jMlEU^;H ' i, jSrHtJ^ 

[0018] &imt^& 2 tt. A^*jE I ' i. j 

Jt^LT^fBfbff^P n i. j £ LTtb^T^il^Bttr^. 



(4) *5§B¥1 0-3 0 4 1 8 9 



ffltb^m^-P n i, j \Z$Ufc-T2>&mikW<)lR n 

f£. *ift¥S2i:o^t, 0 2Sfflvvr#fHlcBlW 

jS-tn-€ r tlJt«E«2 0 1, 2 0 2tcA#U 5Sl7h 

^^tB^n^^^-tfv hu^x2 o 4 ©suit i, r-v 

1fThU^72 0 5<Z)H«T2i:tk«LT*«{ttH*« 
B^ffi**T^>o (fcfcU HlTKHiT2t 
t5. ) 

#ffifctn a, bh a#«iew^h' ua*« 

IT 1 «kt)/jNS^Wf-€-tl-€ : nA=B= 0 , HfiTlt 
*Lti*^tt*f <*OT 2 J;0/jN3V^-?-*l-€ r nA = 
1, B=0> T 2 tSUV^Sl^n^ftA = B = 

1 ^m^j-r^o 

[0 0 1 9] ±U??2 0 3tt, *ttfbtti;*J*I#A, B 
£A^L, f »K« Sn&^lftffl A l/^PR n 
fc&tim^A, BtrJ:oTSKbl±S^T^)o #J*_te\ A 
= B = 0c^^R0 = 0^r, A=0, B=1CDP#R1 = 1 

2 8&, A = B=l©itR2 = 2 5 5^W^o 
[0 0 2 0] #cfc, ^X««H¥a4trr)^TBL< 

[0 0 2 1 ] /t;uxffi^Hco«^H*H3fw^L. J^T 
Klfciprr*. 0 3lt 8b i t f t&tt 0^6 2 5 5^ 

{CckD 2ffl(^4 i raP®3ii$n^fg^iC^m^-^«^^^ 

D, 3 2«-?-(OS-H*tC*5^S0^S 2 5 5S"C(Z)A* 
3 1 &/W7.m$Em& 2 K h—m;vi>^Mm 

—<Dttmm£isTW%2nz/v)sxmm^%:&is. sit 

A# 3 2 #*0 3 5 K&^TV>5*^ 

mmmmz<k o ram lta^j snsA* u^jv^mm 3 

U—*f—&m$t U A;b l^J]/#RB«t <fc D fc/hS ^ 

£*>S*><B2ffi<7)ft#£UT, LOh L2 3, L4 

*[^^t>«Digi-^i:^J:0, IS* 4: LT9Jjfe£:£|R]£ 
L01, L2 3, L45, L 6 7 £4M><h L&igca^fb 
(let UTOtB*&f#S^«!:*«-C 



[0 0 2 2] /t;U^i|S^»S^lft4T^IH3nfc/t;i/^i|S 
«#P' ni. jHU Hi*fiaHF6ft^LTIU*aft*. 
[0 0 2 3] ^tC, «IEKIS«J»¥a5^0^T, f¥3ffl 

oT#6tTfcA*«iEi/^;n ' i jt*fift;^a2^ 

S^ffifbffl^U^RniSagU #HBfbKMEi, 
[0 0 2 4] 

E i . j= I ' i .J — R J~i C 1 > 

[0 0 2 5] dCTft^nfc^MfkfiSMEi, jtt, 55 
RIE»5i¥8l 0K±oT«2ZEi*»*l 2co#{5 
B *fJfcT 5 fi \Z fg« $ nt ^ S -tn * CD m m 

U «ffc3tt*«eHSSA, Sb, Sc. S D £ <*2) Tri£ 
HC-T*. *LTfffc&««»8SA,.SB, Sc. Sd£S! 
iSIEtt^Ill lrt©l*filA» B, C, Dl3»J6"r* 

[0 0 2 6 ] 
[*2] 

S A =S > A +K A XEi s j 

SB^KsXEijj 

Sc = S*c "H Kc X E i , j 

S D = S , D +K D XEi J j (2) 

[0 0 2 7] ZLZ.T\ K A , Kb, K C , Kd«* HiSIi 

««i 2©*fiKt3*/6-rsaiiiia^«a"c*So «ssc 

tLT, fi»JA«, (1/16, 3/16, 5/16, 7 
/16) $ifz\Z (2/16, 4/16, 2/16, 8/ 

i 6) sn<5o 

[0 0 2 8] A**tIE*S 1 3 tt, A*WF 1*6A* 
^n^A^Pi^ I i. iSr«IEK2«3»^a5tC«toT» 

snfeaaiasffiB^je-r-sKiiMiEu^ue i, j-? 

*SIEU A^SIEU^UH* i, j * ttJ CO Tfe 

[0 0 2 9] ^tC, **JfiO)»ffi^43 WSHffiv h U i7 

a, Tf£t)%mtmz^^^bvzx&mmT&^& 

a65t**©B»T*5M»©l»i^MWl:ffA 

<, ■R<Z)^t:ftlB<4:t^'5raiafe*C;«. 
[0 0 3 0 ] ^-^T. «*fc«*3»*S?»Cl»S-rSiltS 



(5) &ffi¥- 1 0-3 0 41 8 9 



[0 0 3 1 ] S-T, *55^©Hffiv|-iJ^X©Hffl[E« 

iBMa«4 2 £|^»j£ii:T, Eiflv h U 9 X©HfflS:E« 
Sit£fc(ZrC<&*. S4(C^-TctplC, ^m&a (4 
2) m{itc^ffi;£fa£.#fiJU HUHtliRis^lcBI*: 

iE*»Bi3R««A^ H^r4ffi££S®^4 0 £4 5^co 

■TS. CI H£Hffifitt4 0»4a*©3tt«H4E 

5. 5fcK5^1f«*<DlM«E«*, 35185^ >?4i6^f6] 
icJgLfcSUO^VlfSI^ 

1*5^ +f ®*D o <h:&T** 0 tca^c-r S 2 H v b<D&m 
mm&Mi^^ If S«D e **3£§:k:5E£ < "T 5 z. 

[0 0 3 2] CKD«fc-5«cLTf^fiESnfcH<SvhiJ^^ 
<Z)— 0*J*ia5fC^-ro 0 5 (a) tt02lcA*Sn-5H 
fiVh'JJ'^l (2 0 4) 05 (b) ttH2K: 

A*^n-5Hl'7hU^7 2 (2 0 5) T&So 0 5(3 

*#3MI«K;:fr*- L*>fc*fr«&E«fc**?-sc<!: 
KiD, h f 7M*->*«li:»#i:<<&5. 
[0 0 3 3]^:tc, X*^>«ii»tcWj»aH«vhU^^ 
(O-^JtCOliTUJB^-f So JifETffiWLfcHffiv h U ^ 

T&So 

[0 0 3 4] d©-5taD*^^t*SU<*tCO^TItt^ 
TSo 06 (a) a5<04X4<DHfI^hUi7^«: 

«sc»^«uti^*o t-fcto%a#M*-r<x*sn& 

ffl^T<&*ck3tCX5fcSttifcKy 1-6 0, 6 1, 6 
2, 6 3&a#lHU ffl3R<OVhU^X«:ffi*^t)*fc 
ig£rcDSEScDti^£III6 (b) (^1% CCTWi 



6 (a) \Zt$WZ>mtL6 Q* 6 1, 6 2, 6 3^LT 
IfSto :ut6 6(l f0S^©2K7l Sfil3S*r43 

«*«aa©<8** 0 6 (c) Oct -5 
frtSHffit^-y-V^^ — >*^*S:iecb, 0 6 (b) 

[0035] :nbcofoil^Mt^^^c, 

7=^ if SttaHttOitAlJBJ? €r 2x2 H*©«^JCt4ZE 
T\ fi-t. £±»*t>tt£±* &T 

^t^)t)OTS^o 07H ^^if^cOJU^tt^:^ 
-T0T*So B4<0fi±A^Kyh(!:*WDH7h* 
3B£S-fr*fc», HttEM«:*'fr«<0 2 x 2Wm<D^^ 

T&So ddTiiSffiS h*5g£L^Tl>Hfirc* 
S, SfiCD/hSUD 1 <fcD2©»ffi£S&£i*'5d£:l;: 
ctoT, Sl&WKD 6 <hD 1 (BRffidWcttK *OD2 

^l)MTW^:il:^l)o am, D3<hD4<h£ 

it), ^02h'y 1 &%M\Z_^n)\,7,mmM%M%: 

m L Jfe*^^ U (C < If A^ — b 

[0036] 0 8 a, *mmm\ztsm Ltz^j if v h u 

^XH1S"e*§o 0 8 (a) tt, 02(^2 0 4icA^J$ 
nS^lfVhU^^lTdbtl, 08 (b) «02<O2 
0 5 iCA;ft£n£^1fv HJ ^X2m C©H1 

So se^H5<z)Hfiivhu^x{c:itUTx*snfc* 

tt, B5fSL^cie»iC06 (c) lZ^$ftfc%:W6 5<D? 

[0 0 3 7 ] ddTriffiHffi^KU^XtCctOTJttcOo 
^OtDjfllSiJt'i:CD@^^$)S^^0 9 tr^-To 0 9 
(C^^T, 9 3 0tt8 b i tf-^l:l5W§0^e» 2 5 
5 ^T(7)X^r-;i/^^UT^0, 9 0 1 ~ 9 1 0 t£0 8 



(6) 1 0-3 0 4 1 8'9 



Lfc^CDT&D, 9 2 0 — 9 2 6 te0 5 UfclHttV 

— >S:WBHX^r— ^9 3 0 l:»JSLTSLfct)0T?* 
So ^nb^2ii0cO/^^ — >tC^^T, tufS7 Pl J>^ 

HSr. X^r- ;i/ 9 3 0 f^ttWffi^tfSbfco 

ft<Z)5'6C!)aff4 7%iai:l:*Tfi»3nT*Q, ^» 
[0 0 3 8] Ifcfct, ±IEc7)J:3^r^MvhU^X 

[0 0 3 9] 2^c, *3B9n?tt, ^!K1Rffl3*fT3# 
[0 0 4 0] 

tuft* *~ 7y>x ^ 
<o^nyi7 tenia 

[H3] n)V7,mm®m%\z&%^mmwmit^Tm 



[04] ^-f 1f««tH£H«[««<DlB«*SUfcH 

m 7 ] if wttcoMBffftwsr^-r a 

[0 8] /^xB^iitoT^S^itUfcStt^-rif^ 

[0 9] 3faD<DjqiSI(Dai*«r^i"ia 

1 XM^ 

2 *«[{b#a 

4 /i;kX*I2EiH#a 

6 /vvxmm^miivt? 

8 raaMt^ttiasssT 

9 aa**^a 

i o MMse»s«f^a 

1 1 «j£tB«*a 

1 2 mmmmm®. 

1 3 AtrffilE^a 
1 4 ffiSB*ffi« 

31 2h*y i — &/wxm&m&m\z&tfz>wm 

3 2 «-iO*feSt*5tt5 A* 
3 3 BlSite^ 

3 4 #«»i(OA;i/^i|S^wa* 

4 0 S%Hflfi« 

4 1 -t^ if «« 
4 2 

60,61,62,63 h&B 

6 4, 6 5 /^)i<7,mmm\z&tfz>mM<D®<D&m 

6 6 /1Jl/X«^HlC*3ttSHffi 

2 0 1 JtRSS 
2 0 2 ifci?^ 

2 0 3 irlx^^ 

9 3 0 0 A* 5 2 5 5 £T?C0;* *r—)V 



(7) 



1 0 -3 0 4 1 8 9 




[H2] 



2 ^fflfb^e 



3 KfB^MJi?* 

204 r _\ — 



>4 



205 



20 1 



20 2 



203, 



-o 



■o 



t 



9 ^nrnw^fs. 



[0 5] 



85 


85 


1 75 


5 


85 


85 


5 


1 75 


5 


1 75 


85 


85 


1 75 


5 


85 


85 



1 70 


1 70 


250 


80 


170 


I 70 


80 


250 


80 


250 


1 70 


170 


250 


80 


1 70 


1 70 



(8) 



1 0-3 0 4 1 8 9 



[03] 




^L0 1 
3 5 75Sg(&B 



L23 



L45 



L67 



32 



[04] 




4i x-vtftatt 
40 e^Hfus^ 





ftfflW- 1 0-3 0 4 1 8 9 



[08] 



85 


85 


1 1 I 


50 


85 


85 


1 3 


1 1 1 


50 


1 I I 


85 


85 


1 1 1 


13 


85 


85 



1 70 


I 70 


239 


144 


170 


1 70 


124 


204 


144 


204 


I 70 


1 70 


239 


I 24 


1 70 


I 70 



(a) 



(b) BflS^ MJ?X2 



[0 9] 




020 



92 1 922 



923 



924 



925 



926 



THIS PA6E BLANKS 



